When does increased service quality competition lead to customer defection, and which customers are most likely to defect? Our empirical analysis of 82,235 customers exploits the varying competitive dynamics in 644 geographically-isolated markets in which a nationwide retail bank conducted business over a five-year period. We find that customers defect at a higher rate from the incumbent following increased service quality (price) competition only when the incumbent offers high (low) quality service relative to existing competitors in a local market. We provide evidence that these results are due to a sorting effect, whereby firms trade-off service quality and price, and in turn, the incumbent attracts service (price) sensitive customers in markets where it has supplied relatively high (low) levels of service quality in the past. Furthermore, we show that it is the high quality incumbent's most profitable customers who are the most attracted by superior quality alternatives. Our results appear to have long-run implications whereby sustaining a high level of service quality is associated with the incumbent attracting and retaining more profitable customers over time.
Introduction
Service quality is clearly an important element of competition in a variety of markets, ranging from traditional service and retail industries to increasingly even the manufacturing sector. Correspondingly, it has been the subject of a substantial body of analytical research (Cachon and Harker 2002 , Cohen and Whang 1997 , Dana Jr. 2001 , Ernst and Powell 1995 , Gans 2002 , Hall and Porteus 2000 , Karmarkar and Pitbladdo 1997 , Li and Lee 1994 , Li 1992 , Nerlove and Arrow 1962 , Tsay and Agarwal 2000 and an emerging body of empirical research (Allon et al. 2011 , Buzzell and Gale 1987 , Jacobson and Aaker 1987 , Phillips et al. 1983 ). These studies have primarily focused on the relationship between competition and the supply of service quality within firms, finding evidence that increased competition generally leads to increased service quality levels (Mazzeo 2003, Olivares and Cachon 2009) . A cornerstone of the economic models underlying much of this research is that a firm's market share and performance are influenced by the level of service quality that it and its competitors decide to provide. Yet, surprisingly little attention has been paid to the question of how customers actually respond to increased competition among firms offering differing levels of service quality. We address this question using a unique dataset that allows us to empirically measure the relationship between increased service quality competition and an incumbent firm's customer defection rates.
At a surface level, the answer to this question would appear obvious. Superior quality facilitates customer acquisition (Dana Jr. 2001 , Ernst and Powell 1995 , Nerlove and Arrow 1962 and retention (Cachon and Harker 2002 , Cohen and Whang 1997 , Gans 2002 , Hall and Porteus 2000 , Karmarkar and Pitbladdo 1997 , Li and Lee 1994 , Li 1992 , Tsay and Agarwal 2000 , so firms with relatively high service quality entering a market should benefit at the expense of lower quality incumbents. However, there are several complicating factors that leave this an open empirical question.
First, per the theories and findings of the current operations management literature, incumbent firms may respond to increased quality competition in a particular market by raising their own quality levels in that market. Average quality levels may rise under such a "race to the top" scenario even as relative quality differentials among firms are reduced, leading to minimal customer switching. Alternatively, many of the capabilities and costs required to improve service quality may reside primarily at the firm level and not be so easily modified in response to competition at the local market level (Berger et al. 2007 , Cachon and Olivares 2010 , Erel 2009 , Gibbons and Henderson 2012 . Under this view, service quality differentials at the firm level matter and can have potentially important effects on customer switching in response to competition among different firms in a local market. Because existing studies speak more to the effects of competition on average service quality levels supplied in a market, empirical evidence is lacking on the potential performance effects of relative service quality differentials between different firms competing in a given market.
Second, firms compete on price in addition to non-price attributes like service quality. Under vertical (quality) differentiation theory, customers differ in their marginal willingness to pay for quality and will defect from an incumbent only if a competitor's price/quality bundle will improve their utility (Gabszewicz and Thisse 1979 , Shaked and Sutton 1982 , Sutton 1986 , Tirole 1990 . Under these models, customers will sort among existing firms in the market according to their price and service quality preferences. As a result of such customer sorting, the effects of increased competition on an incumbent's customer retention rates may be highly heterogeneous and dependent on its relative service quality and price performance vis-à-vis both existing firms in the market and any potential new entrants.
Third, although vertical differentiation models raise the possibility of heterogeneity in the effects of service quality competition across markets, they ignore important features that may influence customer behavior in important and systematic ways. Notably, existing theory tends to assume that customers possess perfect information (Tirole 1990) . Although pricing information is often available in advance of firm selection, customers may not possess the same knowledge about a firm's service quality (Fitzsimmons and Fitzsimmons 2006) . Service has been characterized as an experience good, the quality of which is revealed to the customer through her experiences with the firm over time (Israel 2005) .
Consequently, the effect of increased service quality competition on incumbent customer retention rates may depend crucially on the length of time customers in a local market have had to learn about its provision of service quality.
Finally, in models documenting customer switching behavior, customers are assumed to vary in service sensitivity and either generate homogeneous profitability for the firm or profitability that is uncorrelated with their preferences for quality (Cohen 1997 , Dewan and Mendholson 1990 , Karmarkar and Pitbladdo 1997 , Mandelbaum and Shimkin 2000 , Tsay and Agrawal 2000 . It is unclear, however, how realistic these assumptions are in practice. If the most profitable customers are enmeshed in more complex relationships with the firm, switching costs may reduce their probability of defection when an attractive opportunity presents itself (Klemperer 1995) . Alternatively, highly profitable customers may have a higher willingness to pay for service quality as posited by the priority pricing literature (Afeche 2004 , Lederer and Li 1997 , Mendelson 1990 . Furthermore, to the extent that high profitability customers have more at stake in the relationship, and more interactions with the firm than their low profitability counterparts, they may be more acutely aware of any potential deficiencies in its provision of service quality (Israel 2005) . These arguments raise the possibility of customer -rather than just market -level heterogeneity in the effects of service quality competition on customer defection, and they point to the importance of understanding the economics of the customer relationships most influenced by increased service quality competition.
Studying the effects of service quality competition on customer defection is complicated by the challenge of first observing customer-level outcomes and then linking those outcomes to market entry by firms with differential service quality levels. We overcome these challenges using data on thousands of customers interacting with one of the largest nationwide retail banks in the U.S. across hundreds of its geographically-isolated markets over a five-year period. We exploit regulatory data on bank entry and external ratings of bank service quality to capture variations in each market's competitive dynamics.
Using this unique data set, we document four main empirical findings, which contribute to the operations management and economics literatures on service quality competition. First, in contrast with existing research that tends to focus on average service quality levels supplied in a market as an outcome of general competition, we document the first empirical evidence on the performance effects of increased competition among firms offering differential levels of service quality. Our results show that such competition has sizable effects on incumbent customer defection, and that these effects vary in systematic ways across local markets. When the incumbent has an existing high quality service position in a market, our results show that customer defection increases by 9.6% over baseline rates in the year following entry or expansion by a superior service quality competitor. Similarly, when the incumbent has a low quality service position, defection increases 7.8% over baseline rates in the year following entry or expansion by an inferior service quality (low price) competitor. In contrast with the assumptions underlying traditional vertical differentiation models, and consistent with theories of service as an experience good, our results show that these effects strengthen considerably with the length of time the incumbent has occupied a relatively high service quality position in a market. These results are robust to a variety of customer and market-level controls and to specifications that account for unobserved heterogeneity across markets.
Second, we provide direct empirical evidence that customer sorting within each local market is the mechanism that underpins these results. In markets where the incumbent occupies a high relative service quality position, its customers exhibit heightened sensitivity to service quality: expressing lower levels of satisfaction with comparable transactions, reporting service problems more frequently, and showing a lower level of overall satisfaction with the bank. This pattern persists after controlling for differences in objective service quality between markets, and industry-wide data suggests that the pattern generalizes beyond the focal firm.
Third, in contrast with existing theoretical models, we demonstrate a positive correlation between a customer's service sensitivity and her profitability to the firm. Highly profitable customers (with the longest tenure, broadest relationships, and highest balances) are more likely to defect from the incumbent when a provider offering superior service quality enters or expands in their market.
Finally, we document potential long-run effects of service quality competition in the form of a positive relationship between the relative level of service quality sustained by a firm in a given market and the profitability of customers it attracts and retains over time. Controlling for other market-level differences, the incumbent serves customers with significantly higher balances in markets where it sustains a high service quality position relative to its competitors over the long run.
Theory and Hypothesis Development

Market-level differences in service quality sensitivity
A customer's choice of service provider depends on the relationship between her willingness to pay for service quality improvements, and the increase in variable costs, and in turn, prices, associated with the provision of those improvements (Sutton 1986 , Tirole 1990 . Intuitively, theory suggests that as customers acquire information about the service quality and price of competing providers in their market (e.g., through word of mouth, increased advertising in the local market, etc.), they are able to gauge which provider offers the best fit with their own preferences over service quality and price.
In practice, however, this sorting is likely to be imperfect, both because service quality is difficult for consumers to evaluate with precision (Darby and Karni 1973, Nelson 1970) , and because of the limitations of human information processing in complex environments (Simon 1956 (Simon , 1955 . Moreover, prospective customers are unlikely to evaluate each local-market competitor's absolute level of quality.
Rather, consumer evaluations of quality usually take place in a comparison context (Maynes 1976) .
Specifically, the quality of an offering is evaluated as high or low depending on its relative superiority among options that are viewed as substitutes by the consumer (Zeithaml 1988) . Since geographic proximity is an important criterion for customers in selecting a service provider like a bank (Stafford 1996) , it is likely that relative levels of service performance exhibited by firms competing within the customer's market will serve as the points of comparison in their evoked set.
Service sensitive customers, who possess a higher willingness to pay for service quality, may gravitate over time to the companies that occupy a high relative service quality/price position within their market. Likewise, price sensitive customers, who possess a lower willingness to pay for service quality, may gravitate over time to the companies that occupy a low relative service quality/price position within their market.
To the extent that a different combination of firms competes in each market, each exhibiting persistent, firm-level differences in service quality (Berger et al. 2007 , Cachon and Olivares 2010 , Erel 2009 , Gibbons and Henderson 2012 , the relative service/price position of a particular firm may vary meaningfully from one market to the next. By virtue of its competitive context therefore, a multimarket firm may hold a relatively high service quality/price position in one market and a relatively low service quality/price position in another. Consequently, these well-understood patterns of customer sorting may lead a multimarket firm to acquire and retain customers who prioritize price and service quality quite differently from market to market.
What's particularly interesting and counterintuitive about this process is that one might typically expect that higher relative service performance in a market will result in higher customer satisfaction. On the contrary, since customer sorting is based on relative performance; multimarket firms may systematically attract customers with higher quality expectations in markets where its quality outshines its competitors. Those service sensitive customers may, in turn, be less satisfied with the firm's offering than customers attracted in markets where the firm holds a low relative service quality position. Consistently, we hypothesize:
The service quality sensitivity of customers attracted and retained by a firm in a particular market is positively associated with its relative service quality position in that market.
Since service offerings tend to possess experience qualities, which can only be evaluated through purchase and consumption (Israel 2005 , Nelson 1970 , customers are likely to become increasingly attuned to a firm's quality through their transaction experiences. Similarly, to the extent that the prices realized by an individual depend on her usage characteristics (e.g., interest rates and fees may vary by customer), customers may develop a more nuanced understanding of their providers' prices over time (Iyengar et al. 2007 ).
Dissatisfied customers, who are over or under-served may choose to seek service from a competing provider, a phenomenon which has been extensively modeled in the operations management literature.
Customers defect in response to service quality deficiencies, either experienced (Gans 2002, Hall and Porteus 2000) , or anticipated Whang 1997, Tsay and Agarwal 2000) . Theory suggests that when customers are underserved, which is most typically modeled as when inventory is unavailable or subject to a lengthy delivery delay (Cachon and Harker 2002 , Li 1992 , Li and Lee 1994 , or when customers encounter an unacceptably long queue (Dewan and Mendelson 1990 , Mendelson 1985 , Stidham Jr. 1992 , Van Mieghem 2000 , they are likely to defect in favor of superior service. These service-sensitive customers may trade up to another firm in their market that offers higher service quality, albeit at higher prices.
Although the process of customers sorting among providers in a market is continuous, it can be readily identified and acutely meaningful for incumbents in the context of competitive entry or expansion.
When a firm enters a new market, or expands in an existing one, it acquires customers from a variety of sources, including some who have defected from incumbent competitors (Caves 1998). Owing to the dynamics described above, the switching behavior of an incumbent's customers in response to increased competition among firms offering differing levels of service quality depends on the distribution of its customers' marginal willingness to pay for service quality.
Traditional vertical differentiation models, in which customers leverage perfect information and exhibit rational choice behavior, predict that entry by a competitor offering superior or inferior service quality that is adjacent to an incumbent will result in incumbent customer defection (Tirole 1990 ). Under these assumptions, a firm's customers' marginal willingness to pay for service quality is likely to be distributed in a market such that some customers are under-served by the operation, while others are overserved. Therefore, defection to an adjacent entrant offering superior or inferior quality service will symmetrically result in a utility improvement for some fraction of the incumbent's customers.
However, to the extent that customers sort among firms in a market based on each firm's relative service quality (and price) positioning as described above, firms that deliver relatively high quality service, may disproportionately attract customers who are more service sensitive, and who in turn, will seek opportunities to defect to higher quality competitors. Consistently, due to the dynamics noted above, patterns of customer defection are likely to be influenced by the firm's relative service quality positioning in each market. As such, we hypothesize: The implications of the market-level asymmetries discussed above could be significant. In particular, they would suggest that investments in higher service quality may not yield uniform returns across markets and may in some cases be counterproductive, depending on the incumbent's service quality position relative to its local market competitors.
Customer-level differences in service quality sensitivity
Customer defection has a multi-period effect on firm performance, which has been extensively modeled in the operations management literature (Caine and Plaut 1976 , Hill Jr. 1976 , Schwartz 1966 ).
However, the magnitude of this effect depends heavily on the foregone profitability that would have been generated by each individual defector. Indeed, a rich stream of the extant literature explores strategies for initiating, managing, and terminating relationships in competitive settings with customers who vary in profitability (Musalem and Joshi 2009 , Shin and Sudhir 2010 , Shin et al. 2012 , Villanueva et al. 2007 ).
We contribute to this line of inquiry by exploring several factors that correlate with customer profitability that may also affect customer responses to service quality competition. We discuss three such factors below: switching costs, customer learning, and the direct link between service-sensitivity and customer profitability.
Switching costs. In general, the investments a customer makes in a service provider that engender switching costs tend to be positively associated with that customer's profitability. Over time, as the length of a customer's relationship with a firm increases, psychological switching costs intensify, as customers develop a pattern of repeat purchase through habit or loyalty (Klemperer 1987) . Customers with lengthy relationships with the firm tend also to be older, wealthier, and have more invested with the bank.
Furthermore, as the number of service offerings utilized by the customer increases, setup and learning costs intensify (Burnham et al. 2003) . As such, each new service offering at play in the relationship simultaneously increases switching costs for the customer and revenue for the firm. Therefore, the dynamics of switching costs would suggest that high profitability customers would be less likely to defect following the entry or expansion of competitors offering superior service quality.
Customer learning. Over time, customers become acutely aware of the strengths and deficiencies of the companies that serve them. The theoretical literature on customer switching behavior models customer learning in two ways: customer defection as an immediate response to a service failure (Hall and Porteus 2000) , or updating one's perspective based on a history of service experiences (including failures and successes) (Gans 2002) . Assuming service failures are low probability events (and especially low probability events among high quality service firms), customers with higher tenure are more likely to have experienced them than customers with lower tenure. Similarly, customers who have more relationships with the firm, and as a consequence, transact more frequently with it, are more likely to have experienced deficient service. Limited support for this perspective exists in the empirical literature. Buell et al., (2010) found that customer defection probabilities increased in the total number of transactions conducted by a customer, controlling for the customer's tenure, balances, and counts of the types of service offerings utilized. High tenure customers and customers with more touch points with the firm will have had more opportunities to learn about the level of service offered by the firm and may, as a result, be better positioned to evaluate whether an entrant's value proposition is more attractive. Hence, the effects of customer learning should cause high profitability customers to be more likely to defect following the entry or expansion of competitors offering superior service quality.
Direct link between service sensitivity and customer profitability. Finally, there are several reasons to believe that high profitability customers are inherently more attracted by superior service quality competition. First, customers who believe they are highly profitable to the firm may wish to be treated accordingly. If so, they may be particularly sensitive to service deficiencies. Second, in absolute terms, high value customers have more at stake in the service relationship. Accordingly, they may be more selective about the quality of service offered by their provider, and more willing to pay for it.
Consistently, several queuing models feature priority-pricing schemes in which customers are able to pay a higher price for expedited service (Mendelson and Whang 1990, Van Mieghem 2000) . Third, to the extent that highly profitable customers are wealthier, they may also be less price sensitive. Richer consumers are often assumed to prefer higher quality products (Sutton 1986) , and a deli's most pricesensitive customers have been shown to be the least averse to waiting in a queue (Lu et al. 2013 ). For these reasons, the service sensitivity effect should make high profitability customers more likely to defect in the wake of increased service quality competition.
To the extent that highly profitable customers face higher switching costs, we would predict they would be less likely to defect in general as hypothesized above. However, the effects of customer learning and the direct link between service sensitivity and customer profitability may cause highly profitable customers to defect more than less profitable customers following the entry of superior service quality competitors. Due to these countervailing effects, we present the following hypothesis in null form:
Hypothesis 3 (H3): There is no relationship between a customer's profitability to the service qualitypositioned firm and the probability that he or she will defect following the entry or expansion of a local market competitor offering superior service quality.
Research setting and data
Research setting
We conduct our study in the U.S. domestic retail banking industry, which is an ideal setting for studying how customers respond to service competition. First, although the offerings of retail banks tend to be functionally comparable (for example, most banks offer checking accounts, savings accounts, loans, etc.), the industry consists of thousands of local, regional, and national competitors, which vary in price and service quality. Second, despite the fact that pricing and service design decisions in banking tend to be made centrally (Berger et al. 2007 , Erel 2009 , Gibbons and Henderson 2012 , the relative price/quality position of each firm varies across markets as a function of the prices and quality levels offered by the competitors it faces in each local market. In our analysis, we leverage this variation to tease apart the differential effects of service quality on customer defection between markets and customers. Third, retail banking is a useful laboratory for empirical work, due to the quantity of data that are captured by the banks themselves, the government, and third-party institutions. These data quantify customer behavior, firm performance, intra-market competition, and institution-level price and service quality. Finally, retail bank customers are a diverse group, with varying needs, preferences, and experiences. This diversity is common to a wide variety of consumer service settings, which broadens the relevance of our analysis and creates a rich environment in which to analyze the impact of operational decisions and competitive circumstances on customer behavior.
The primary market and customer-level performance data for this study are provided by a bank that is one of the largest diversified financial service firms in the country, serving millions of customers across hundreds of markets in more than 20 states. Importantly for the purposes of our paper, over the time period of our analysis, this bank offered customers a roughly median level of service quality and price, relative to the full set of competitors it faced across all markets. In the analyses we describe throughout the remainder of this paper, we refer to this bank as the incumbent bank.
Data collection
We utilize market-level service competition and demographic data, institution and market-level service quality data, institution-level pricing data, and account-level retention and customer attribute data to conduct our primary analyses. This section outlines the nature and sources of these data. (Jackson III 1992 , Kwast et al. 1997 , Shaffer 2002 , Whitehead 1980 . We note that each market is geographically isolated, as in (Olivares and Cachon 2009 ), which facilitates our empirical approach. These markets are located in more than 20 states, and the median market contained seven zip codes. We restrict our analyses to the customers and institutions engaging in these markets.
Competitive composition. Within each market, we identified which institutions were competing against the incumbent bank by using the Federal Deposit Insurance Corporation (FDIC) Summary of Deposits (SOD) database. On an annual basis, the FDIC captures branch-level deposit balance data for every active commercial and savings bank, listing these data along with an institution identifier, branch street address, and zip code. We augmented these data with specific branch opening dates for de novo entry and closing dates, as well as historical institution ownership data, provided by the incumbent bank's strategy group, to pinpoint the month within which entry, exit, and changes of branch ownership occurred. On a monthly basis from 2002-2006, these data enabled us to identify which institutions were competing in each market, how many branches each institution had, and when competitive expansion, entry, or exit events occurred.
Service quality. Consistent with the notion that service quality is an antecedent to service satisfaction (2004) To protect the identity of the incumbent bank, we have excluded summary statistics for number of states, number of zip codes, and number of branches. In creating the service quality metric we used for our analysis, we omitted the rating for fees in order to capture a pure service quality score that did not conflate price and service quality. The annual mean of the remaining four dimensions for each institution was taken to create an annual service quality score, ! ! s jt , and the mean of the annual service quality scores from each of the four years was taken to produce a relative measure of institution-level service quality, ! s j . This aggregated score constitutes a user-based measure of quality, which has been defined in the literature as the capacity to satisfy customer wants (Edwards 1968 , Garvin 1984 , Gilmore 1974 . Similar user-based perceptual metrics have been used to measure service quality in numerous empirical studies (Anderson et al. 1997 , Fornell et al. 1996 , Oliva and Sterman 2001 . Throughout our analyses, we used this metric to identify the sets of competitors that, on average, offered higher and lower levels of service quality than the incumbent bank.
One potential limitation of our analysis is that the data used to construct this metric (collected in [2005] [2006] [2007] [2008] does not temporally align with the 2004 customer defection data we study. 2005 was the first year J.D. Power and Associates conducted its survey, so collecting equally detailed service quality data from an earlier period is not possible. Furthermore, data retention policies at the focal incumbent preclude us from collecting pre-financial crisis defection data from 2005 or later. However, we note that the relative quality rankings produced by these data were consistent with managerial perceptions of relative performance throughout the period, and as we describe in the online appendix, relative quality differentials across firms exhibited strong persistence in our data from year to year, and where overlapping, were consistent with data from the ACSI. Furthermore, in a supplemental analysis provided in the online appendix, we demonstrate the stability of these institution-level relative performance differences across markets, which is consistent with prior literature (Cachon and Olivares 2010 , Gibbons and Henderson 2012 , Roth and Jackson 1995 . In 100% of the cases for which significant pairwise differences in service quality offered by various institutions in a state were identified at the (p < 0.10) level, the relative performance of the firms in question was consistent with the relative performance ordering defined by the institution-level metric we use in our analysis. For each customer, we tracked end-of-year balances in various types of accounts (checking accounts, loan accounts, and investment accounts), depth of cross-sell (counts of various types of products, including checking, loan, and investment accounts, as well as ATM and debit cards), breadth of cross-sell (number of product classes), and customer demographic information (customer tenure and customer age).
To the extent that a firm's market position is correlated with the characteristics of customers it attracts, and customer-level differences are important drivers of experiences and behaviors, failure to control for such factors could lead to biased estimators. As such, the variables summarized in Table 2 serve as important control variables in all of our customer-level analyses.
Notably, 12.06% of customers in the panel who were active at the end of 2003 had defected (closed all of their accounts with the bank) by the end of 2004. Due to this defection trend and the continuous nature of our panel, average customer age and tenure years do not increment precisely in our sample from one year to the next. Moreover, since it is the tendency in retail banking for customers who are retained to have higher balances and be cross-sold into more products than customers who opt to defect, selection effects inflate the changes in customer performance reflected in Table 2 , relative to the average performance changes across all customers.
Market-level differences. To control for factors that could be correlated with both the propensity for customer defection and the attractiveness of a market to entrants, we incorporate market-level demographic data from ESRI, a geographic information services company, into many of our analyses.
Managers at the incumbent bank identified demographic criteria that are used by banking institutions to make market entry decisions. These annual, market-level data, which are summarized in Table 3 , included population, median household income, median age, population growth, per capita income, median home value, household growth, average household size, gender distribution, incumbent branch growth, and the branch share of non-incumbent competitors in the market preceding the event window.
Primary analysis and results
Do firms trade-off price and service quality?
We test the assumption that firms trade-off price and service quality, an important building block of 
The ! α 1 coefficient reflects the degree to which service quality is associated with price in these markets. If ! α 1 > 0 , then firms that charged customers a higher price tended also to offer higher quality service. Importantly, this specification is not intended to test causality, merely correlation between a firm's service quality and the prices it charges to customers for use of its services. In order to deepen our understanding of the pricing dynamics in retail banking, we also conduct supplementary analyses, examining relative price positioning as a function of the total number of branches the institution had, the sum of all deposits it held, and whether or not the institution was a nationwide bank.
In Table 4 , we multiply the dependent variable by $1,000 to facilitate coefficient interpretation, such that coefficients represent the marginal effect on a firm's fee income per thousand deposit dollars.
Column (1) shows that among service-rated firms, those with higher service ratings charged higher prices (coefficient = 5.61, p < 0.05; two-tailed), and column (2) shows that the relationship strengthens after controlling for the institution's total number of branches and total deposits (coefficient = 6.18, p < 0.05; two-tailed). Moreover, in column (3), our analysis reveals that nationwide retail banks, those for which a ***, ** and, * denote significance at the 1%, 5%, and 10% levels, respectively (two-tailed tests). Brackets contain standard errors.
service rating was available, charged higher service fees than regional and local competitors (coefficient = 8.58, p < 0.01; two-tailed). In column (4), we find that this difference remains robust after controlling for a firm's total number of branches and deposits (coefficient = 5.16, p < 0.01; two-tailed). Taken together, these results suggest that on average, nationwide banks charged higher fees than local and regional competitors and that, among nationwide competitors, those offering high quality service charged the highest fees, which is consistent with the extant theory underlying our hypotheses. We note that among nationwide banks, those offering higher service quality also earned a higher net interest margin during the period of analysis (coefficient = 0.004 p < 0.05; two-tailed), and that net interest margin and fees were positively correlated, suggesting they're complements (ρ=0.346).
Aggregate effects of service competition on customer defection
We test the aggregate effects of service quality competition by modeling individual customer defection behavior in 2004 as a function of the number and relative service nature of competitive events that took place within the customer's market in that year. There is a long-standing tradition in the economics and marketing literatures of analyzing substitution patterns using a simulated methods of moments approach with market-level and aggregated consumer-level data (Berry et al., 1995) , or a combination of market-level data and "micro-level" customer data (Berry et al., 2004) . This technique has also been used in the operations management literature in the calibration of structural models that estimate full demand systems (Chen and Farias, 2012). Our work differs from these streams of research in that we are not estimating a full demand system, but rather exploring the impact of competitive changes on the behavior of customers from an existing incumbent. Moreover, we directly observe pricing and individual-level customer behavior, which facilitates our reduced-form approach. We modeled customer defection during 2004 as a binary dependent variable, ! DEFECT imt . In our analysis, a customer has defected if he or she has closed all accounts with the bank by the end of the year. This measure of customer defection has been used in prior empirical studies conducted in retail banking (Buell et al. 2010 ).
Throughout 2004, we counted the number of competitive entry or expansion events (net of exit events) that took place in each market, categorizing events by the competitor's service position relative to the incumbent bank. Let s a represent the incumbent's average service quality level and s c represent the average service quality level of a rated competitor. Entry events pertaining to competitors for which s c > s a were defined as superior service quality entry events, and entry events pertaining to competitors for which s c < s a were defined as inferior service quality entry events. In all cases, the service quality rating of the focal incumbent was distinct from those of its competitors, such that s c ≠ s a . Although we rely on nominal comparisons of the service quality rating for our primary analysis, we note that our results are substantively similar when competitors are instead characterized by whether there are statistically significant respondent-level differences in service quality with the focal incumbent. Entry events pertaining to institutions for which no service quality rating is available were defined as local entry events.
As detailed in Table 1 , superior and inferior service institutions tend to be nationwide competitors, operating in a comparable number of states, zip codes, and markets, with similar branch share and density. Notably, superior service branches tend to have roughly 30% more deposits on hand than inferior service branches. Local (unrated) institutions, by contrast, typically operate in a single state, with far fewer branches -and lower density, share, and balances than superior and inferior service institutions.
This distinction arose from the sampling scheme used by J.D. Power and Associates in conducting the Retail Banking Satisfaction Studies SM . Because customers were randomly selected and asked to provide feedback on the service of their primary banking institution, larger institutions, which had more customers, were more likely to be represented in the sample. Institutions for which an insufficient number of responses were collected to draw statistically significant inferences were not reported in the annual study, leading to the systematic exclusion of local and regional competitors. Within a market, if the number of (superior/ inferior/ local) entry or expansion events exceeded the number of (superior/ inferior/ local) exit events in the year, then using a binary independent variable, we classified the market as increasing in superior service ! SS mt
We note that all primary results are substantively similar if an alternate set of binary variables is used that indicates whether any entry occurred in each category during the event period.
To separate the effects of customers departing from the incumbent bank as a result of entrant-driven changes in a market's service quality landscape from those departing in response to intra-market pricing dynamics, we directly control for the annual price changes in each market. 
! β 1 and ! β 2 capture the average effect of entry or expansion of superior and inferior service competitors on incumbent customer defection, respectively. Table 6 , column (1) demonstrates that on a nationwide basis, relative to when no change occurred in the customer's market, entry or expansion by competitors offering superior service quality had an insignificant effect on customer defection (coefficient = 0.0112, p=0.751; two-tailed). Similarly, relative to when no change occurred in the customer's market, entry or expansion by competitors offering inferior service quality had an insignificant effect on customer defection (coefficient = 0.035, p=.240; two-tailed).
We next turn to examining whether the absence of a significant average effect is due to heterogeneity in the effects of service quality competition across markets and customers.
Customer sorting and market-level heterogeneity (H1 and H2)
Although we detect no average effect of superior or inferior service quality entry or expansion on customer defection, we hypothesize there may be differential effects between markets that emanate from differences in the incumbent's service quality position relative to the competitors it faces locally. In particular, customers attracted and retained by the incumbent in markets where it has occupied a relatively high service quality position may exhibit heightened sensitivity to service quality (H1). In turn, customers in these markets may be more likely to defect following the entry or expansion of competitors offering superior service quality (H2A). In contrast, customers attracted and retained by the incumbent in markets where it has occupied a relatively low service quality position may exhibit less sensitivity to service quality, and in turn, be more likely to defect from the incumbent following the entry or expansion of competitors offering inferior quality service for lower prices (H2B).
Customer sorting (H1)
We test H1 by modeling several dimensions of service quality sensitivity as a function of the incumbent's relative service quality position within the customer's market. We operationalize the incumbent's perceived relative service quality position in particular markets in the following way. Let s m represent the median service level for all rated branches competing in a given market during a particular month. We define the incumbent, a , to hold a high service quality position in any month where s a ≥ s m .
As a measure of the degree to which the incumbent has established a high perceived relative service quality position among customers in market m , let ! T mt represent the number of months that the incumbent has held a high objective service quality position in the market during the preceding two years.
For our base specification, we define an incumbent branch to be operating in a high service position in a market when the incumbent has occupied an above median service position over the past two years, ! ! T mt = 24 . However, we will test (and our results will be robust to) other definitions as well.
In Table 5 , Column (1), we model the queue time satisfaction reported by 23,928 randomly-selected customers who engaged in face-to-face service with the focal incumbent during January 2004, as a function of the incumbent's service position in the customer's market. Customers in this sample were randomly selected from among all customers who came into the bank for a face-to-face transaction, and were called by a polling agency on the following day and asked a series of questions about their experiences. Customers were asked to estimate how long they waited for service, and were asked how satisfied they were with their wait, how satisfied they were with their visit, whether they had experienced a recent problem or annoyance with their service, and their overall level of satisfaction with the bank.
As one might expect, Column (1) shows that relative to not waiting for service (the omitted category), customers who waited less than five minutes were less satisfied with their queuing time (coefficient=-0.456; p<0.01 two-tailed). Customers who waited five or more minutes were even less satisfied with the length of their wait (coefficient = -1.699; p<0.01 two-tailed). Controlling for high service quality position
in Column (2) shows that there is a main effect of service position, with customers transacting in markets where the incumbent has a high relative service quality position being less satisfied with the length of their wait on average (coefficient = -0.043; p<0.01 two-tailed). Moreover, and consistent with our Table 5 : Customer service sensitivity and objective service quality differences based on incumbent ***, **, and * denote significance at the 1%, 5%, and 10% levels, respectively (two-tailed tests). Brackets contain robust standard errors, clustered at the market level, except Columns (8) and (9) which contains robust standard errors. Column (7) includes institution and city/state fixed effects. Additional controls for transaction type were used for columns (4) and (5). Forty-two customers did not respond to the question about annoyances and recent service problems. Additional customer-level controls include direct deposit indicator, count of loan, investment and deposit accounts, balances in loan, and investment and deposit accounts. Additional market-level controls include population, median household income, median age, population growth, per capita income, median home value, household growth, average household size, and gender distribution. To explore whether these patterns exist among customers transacting with other banks, in Column (7) we compare the service quality ratings of 20,890 randomly selected customers surveyed for the J.D.
Power and Associates Retail Banking Satisfaction Study SM during late 2006. These customers transacted with 78 different banking institutions in 6,098 U.S. cities. Customer ratings were aggregated to produce a mean service quality rating for each institution, which in turn was used to categorize the institution's service position relative to the median in each market. For this analysis, markets were defined as a city/state combination. Respondents' ratings were modeled as a function of the firm's relative service position in each respondent's market, as well as institution and market-level fixed effects. The results demonstrate a general tendency for customers to perceive firms to have below average service quality in markets where they have a relatively high service quality position (coefficient = -0.120; p < 0.05; twotailed). On average, customers rated service in these markets to be 1.6% below average for the institution, which is consistent with both the results above and H1.
A complimentary explanation for this pattern of effects is service complacency: the idea that firms that offer a high level of quality relative to local alternatives may lack incentives to maintain high objective quality levels themselves. For example, Mazzeo (2003) observed that the prevalence and duration of flight delays are increased on routes where only one airline provides direct service. Among airlines, the presence of additional competition is correlated with better on-time performance. Likewise, to the extent that banks with a high relative service quality position in a local market face limited service quality competition, they may, in turn, provide objectively poorer service. Although our interviews with banking executives emphasized the standardized nature of service quality in this industry, local managers retain some discretion, particularly with regard to staffing levels. In Column (8) These results offer converging evidence in support of H1.
Market-level heterogeneity (H2)
In the previous section, we found that customers transacting with the incumbent in markets where it occupies a relatively high service quality position exhibit a heightened level of sensitivity to service quality. We next turn to whether these differences in service quality sensitivity translate to differential effects of service quality competition on customer defection, as we hypothesize in H2A and H2B.
Building on model (2), one of our tests of H2A and H2B uses a logistic regression to estimate the following cross-sectional model: 
By design, this interaction model explicitly tests whether customer sorting is a continuous process, the effects of which intensify over time. If ! γ 5 > 0 , then as we predict in H2A, the longer an incumbent occupies a high service quality position, the more likely its customers will defect following the entry or expansion of competitors offering superior service quality. If ! γ 6 < 0 , then as we predict in H2B, the longer an incumbent occupies a low service quality position in the market, the more likely its customers will defect following the entry or expansion of competitors offering inferior service quality.
In Table 6 , column (2), the negative coefficient on the main effect of superior service entry suggests that when the incumbent has a low service quality position, retention is marginally higher for its customers when superior service quality competitors enter or expand in its market (coefficient = -0.127, p < 0.10; two-tailed). This counterintuitive result is expected in the context of extant industrial organization research in banking. Entry by superior banks (which charge higher rates and fees on average) results in a significant rise in market prices, due to small (local and regional) banks adjusting their prices upward. On the other hand, large competitors, such as the focal incumbent we analyze, lack the flexibility to adjust price in this manner, and as a consequence, their pricing appears relatively more attractive in the context of smaller providers with higher prices (Hannan and Prager 2004, Park and Pennacchi 2009) . A separate analysis presented in the online appendix, provides evidence consistent with these dynamics. In our ***, ** and * denote significance at the 1%, 5% and 10% levels, respectively (two-tailed tests). Logistic regression model. Brackets contain robust standard errors, clustered by market. Coefficients for mean service fee cahnge in the market, lagged mean service fee change, and competitor branch share were not significant and have been hidden to conserve space. Additional market-level controls include population, median household income, median age, population growth, per capita income, median home value, household growth, average household size, gender distribution, and incumbent branch growth. Customer-level controls include customer tenure (in years), prior year checking, loan and investment account balances, and counts of checking, loan accounts, investment accounts, credit cards, debit cards and deposit certificates. Variables in Column (5) are aggregated, as described in Model (4). Additional marketmonth level controls in Column (5) include aggregated counts of the number of new and existing customers.
sample, average market prices rise significantly from the pre to post-event periods in markets where entry or expansion by a superior service provider occurs, making the incumbent bank more attractive to pricesensitive customers. However, as can be seen in Table 6 , column (2), the coefficient on the interaction of superior service quality entry and the number of months in the preceding two years the incumbent has occupied a high quality service position (coefficient = 0.009, p < 0.05; two-tailed) suggests that maintaining a high quality service position attenuates this negative effect. If the bank has held a high relative service quality position in the local market, the customers it has attracted are less price sensitive, caring more about service quality performance. Indeed, if the focal incumbent has held a high relative service quality position for a sufficiently long period of time, we would expect its quality sensitive customers to be more likely to defect in the wake of superior quality entry. Given that our competitive composition data for each market began in January 2002 and the event window for competitive entry began in January 2004, in our data, ! ! max T mt = 24 ( ) . As such, to test this idea, we re-estimated the model using OLS regression and conducted a post-estimation linear test of the hypothesis that when an incumbent has maintained a high quality service position over the past 24 months, its customers will defect in the wake of entry or expansion by a superior service competitor (F = 4.74, p < 0.05). These results are consistent with H2A.
Column (2) further shows that the coefficient on the interaction of inferior service quality entry and the number of months in the preceding two years the incumbent has occupied a high quality service position is negative and significant (coefficient=-0.007, p < 0.01; two-tailed), suggesting that holding a low service quality position for a longer period of time is associated with increased customer defection probabilities following the entry or expansion of inferior service quality firms. Moreover, after controlling for the incumbent's prior service position, the main effect of inferior service quality entry is positive and significant (coefficient = 0.155, p < 0.01; two-tailed), suggesting that when the incumbent has held a low quality service position for the prior two years (equivalently, when ! ! T mt = 0 ), its customers are more likely to defect following the entry or expansion of competitors offering inferior service quality. These results are consistent with H2B.
A related approach for testing H2A is to use logistic regression to estimate model (2) on the subset of our random sample of customers who lived and transacted in markets where ! T mt was sufficiently high to allow for the accumulation of service-sensitive customers by the incumbent. We estimate model (2) on the subset of customers for which ! ! T mt = 24 . If ! β 1 > 0 , then when the incumbent has occupied a high service quality position over the prior two years, its customers are more likely to defect following the entry or expansion of competitors offering superior service, which is consistent with H2A. Using similar logic, we test H2B by estimating model (2) on the subset of customers for which ! ! T mt < 24 . If ! β 2 > 0 , then when the incumbent has not occupied a high service quality position relative to competitors in its market for a sufficient period of time, its customers are more likely to defect following the entry or expansion of competitors offering inferior service quality, which is consistent with H2B.
In column (3), the main effect of superior service entry is significant and positive (coefficient = 0.109, p < 0.05; two-tailed), suggesting that in markets where the incumbent maintained a high quality service position for the preceding two years, its customers were more likely to defect following the entry or expansion of superior service competitors. Defection probabilities increased for the incumbent in these markets from 12.02% when no entry or expansion occurred to 13.17% following entry or expansion by a superior service competitor. In contrast, these same customers were no more likely to defect following the entry or expansion of inferior service quality competitors (coefficient = 0.030, p = 0.43; two-tailed) or local service quality competitors (coefficient = -0.058, p = 0.158; two-tailed). These findings offer further support for H2A.
In column (4), the main effect of the entry or expansion of inferior service quality competitors (coefficient = 0.090, p < 0.05; two-tailed) is significant and positive, offering further support for H2B. In these markets, where the incumbent held a low service quality position relative to competitors in its local market, average defection probabilities increased from 11.42% when no entry or expansion occurred to 12.31% following the entry or expansion of competitors offering inferior service. Although superior service quality entrants had no effect on defection in these markets (coefficient = -0.060, p =0.21; twotailed), we note that entry and expansion by local and regional competitors increased incumbent customer defection in these markets as well (coefficient = 0.093, p < 0.05; two-tailed), a result that is consistent with our earlier findings that such competitors offer lower prices, and our account that the incumbent's customers are price-sensitive in markets where it maintains a low service quality position.
We note that our primary results presented above are robust with respect to alternative construct definitions and model specifications. For example, the results are substantively similar if high (low) service positioned markets are defined on the basis of whether the incumbent held (did not hold) a high service position in the market for an above-median number of months (20) in the pre-entry observation period. The results are similarly robust if defection is modeled to include customers who significantly draw down their balances (95%) without closing their accounts with the bank. We further find that the primary results are robust when we control for prior year customer satisfaction and intended loyalty in the market, as well as competitive entry events and the presence of incumbent branches in the customer's zip code. Moreover, although adjacent entry (offering immediately superior or inferior service quality than the focal incumbent in the market) had an insignificant incremental effect on defection, we note that our primary results are substantively similar if we only focus on entrants for which there are statistically significant differences in relative performance with the focal incumbent. A detailed description of each supplementary analysis we performed, along with the corresponding results tables, are presented in the paper's online appendix.
Addressing the potential endogeneity of competitive entry
Our account is that competitive entry by firms offering varying service quality levels caused the defection patterns observed in this paper. However, an alternative explanation is that the propensity of customers to defect may have precipitated these competitive entry events. In particular, competitors may have specifically chosen to enter markets where the incumbent's customers were dissatisfied and more likely to defect. If that were the case, then the entry regressors would be correlated with the error term in Model (3), leading to biased estimators. Though our findings are robust to controls for the lagged marketlevel satisfaction and intended loyalty of the focal incumbent's customers we also directly test this possibility by separately modeling superior service quality entry, inferior service quality entry, and local entry as a function of the prior year intended loyalty of 27,279 customers who were randomly selected to complete a survey in these markets during the pre-entry year, aggregated to the market level, as well as market and customer-level control variables. In all models, we failed to reject the null hypothesis that competitive entry decisions are not a function of intended customer loyalty (p > 0.22; two-tailed).
Replacing intended loyalty with overall satisfaction with the bank yielded similarly insignificant results (p > 0.41; two-tailed). 
In Table 6 , Column (5), we observe that ! δ 5 > 0 (coefficient = 0.276; p < 0.05; two-tailed), suggesting that the longer a firm has occupied a high service quality position relative to competitors in its local market, the more likely its customers will close accounts following the entry or expansion of competitors offering superior service quality. This result is consistent with H2A. Though we do not observe in this analysis that ! δ 2 > 0 (coefficient = 1.97; p = 0.21; two-tailed), we do observe that ! δ 6 < 0 (coefficient = -0.23; p < 0.01; two-tailed), which indicates that the longer a firm has occupied a high service quality position, relative to its competitors in its local market, the less likely its customers will close their accounts following the entry or expansion of competitors offering inferior service quality. Equivalently, this result suggests that the longer a firm has occupied a low service quality position, the more likely its customers will close their accounts following the entry or expansion of competitors offering inferior service quality, which is consistent with H2B.
Customer-level heterogeneity (H3)
As our test of H3, we further extend model (3) to account for how a customer's reaction to service competition may depend on the profitability he or she generates for the firm. As motivated in the hypothesis development section, we use three customer characteristics that are so closely tied to profitability in retail banking that they are used for customer segmentation purposes: customer tenure, number of product classes, and checking account balances.
Along each dimension, we sort customers into deciles within their markets. We chose this strategy to account for the fact that customers in different markets may have different baseline levels for each dimension, owing to characteristics of the markets themselves. For example, it is likely that on average, markets the incumbent entered in the year 2000 would have customers with lower tenure than markets it entered ten years earlier. Assigning customers to deciles across markets, or analyzing customers in absolute terms without standardizing the profitability they generate relative to others in the markets in which they transact, would fail to account for these differences.
For each profitability dimension, we selected a decile cutoff above which customers are considered high profitability. With regard to customer tenure, we define customers in the third decile and above to be high tenure ! ! C imt = 1 ( ) . At a minimum, these customers have transacted with the bank for more than one year, a significant retention milestone in retail banking. We characterize customers with an above median number of product classes in their market to have a high number of product classes ! ! R imt = 1 ( 
Where ! HP imt represents a proxy for high profitability on the three dimensions of interest described ***, **, and * denote significance at the 1%, 5%, and 10% levels, respectively (two-tailed tests). All specifications use a logistic regression model. Brackets contain robust standard errors, clustered by market. To conserve space, coefficients for superior, inferior and local competitor entry, mean service fee change in the market, lagged mean service fee change, and incumbent competitor share are not displayed. None of these coefficients are statistically significant, except lagged mean fee change, which is signifciant at a 10% level. Additional market-level controls include population, median household income, median age, population growth, per capita income, median home value, household growth, average household size, gender distribution, and incumbent branch growth. Customer-level controls include customer tenure (in years), prior year checking, loan and investment account balances, and counts of checking, loan accounts, investment accounts, credit cards, debit cards, and deposit certificates.
In Table 7 , column (1), we demonstrate that although high tenure customers are significantly less likely to defect than low tenure customers (coefficient = -0.523, p < 0.01; two-tailed), the coefficient on the interaction term of superior service entry and high tenure suggests that this effect is marginally attenuated when superior quality competitors enter or expand in the market (coefficient = .158, p < 0.10; two-tailed). Indeed, for high tenure customers, the annual defection probability increases from 10.18%
(with no entry) to 11.62% (following an increase in service competition). Consistently, in column (2), we
show that in service positioned markets, when a customer possesses products in an above median number of classes, they are considerably less likely to defect in general (coefficient = -0.463, p < 0.01; twotailed), but they are disproportionately attracted by superior service competitors (coefficient = 0.205, p < 0.05; two-tailed). The annual defection probability for high product class customers increased from 6.50%
(with no entry) to 8.34% (following an increase in service competition).
Although high tenure and high product class customers have generally low defection probabilities, they are disproportionately attracted to competitors offering superior service quality. These results are consistent with the account that experiences with the firm, increased through relationship duration (tenure) or relationship intensity (product breadth), engender switching costs that, on average, inhibit customer defection. However, having a high number of experiences with the firm makes these same customers more attuned to its service deficiencies, heightening defection when opportunities to receive better service avail themselves.
In column (3), we show that high balance customers exhibit a pattern of relationships that is similar to those of the other high value customers described above. Customers with high balances are less likely to defect from the bank (coefficient = -1.09, p < 0.01; two-tailed), but this effect is attenuated in the wake of increased service competition (coefficient = 0.178, p < 0.05; two-tailed). Annual defection probabilities of high balance customers rose from 7.66% when no entry occurred to 9.03% following an increase in superior service quality competition. The predicted annual defection probabilities for each tenure, product class and balance decile are depicted graphically in Figure 1 . The direction and significance of these relationships reveal a striking link between the profitability of service-sensitive customers and their probability of defection following the entry of a superior service provider. Hence, we reject H3 in favor of a directional alternative.
Although high profitability customers are less likely to defect from the high service-positioned incumbent in general, they are more likely to defect from the incumbent following the entry or expansion of competitors offering superior service quality.
Long-run effects of service positioning
Our primary results to this point have been derived by estimating models of customer defection as a function of a single year of competitive entry or expansion. As such, they can be characterized as the short-run effects of service quality competition on customer sorting. The results suggest that firms that hold a high relative service quality position in a local market attract customers who are disproportionately service sensitive, and that these service sensitive-customers are more likely to defect following the entry of competitors offering better service for higher prices. Moreover, the results suggest that it is the high quality firm's most profitable customers who are more likely to defect when superior quality entrants expand in their local market. Given the direction of these short run customer sorting effects, it stands to reason that if a firm can sustain a high relative service quality position within a local market, it should be able to attract and retain more profitable customers and achieve superior performance outcomes in the long run.
One market-level measure of retail bank performance is average deposit balance per customer, a metric that ties directly to market-wide revenue potential. The incumbent bank provided us with the aggregated monthly balances for all of its active customer accounts in each of its markets from [2004] [2005] [2006] . In this section, we compare the average deposit balance per customer transacting in markets where the firm has sustained a high service quality position relative to its competitors with the average deposit balance per customer transacting in a matched sample of markets where it has not sustained such a position. In so doing, we test the proposition that sustaining a high service quality position in a market leads to superior performance outcomes.
For each of the 644 markets represented in our sample, we counted the total number of months the incumbent held an above median (high) service quality position relative to its competitors for the fiveyear period from 2002 through 2006. Markets in which the incumbent maintained a high service quality position for an above median number of months (more than 54) were designated treatment markets. Our set of control markets consisted of the remaining markets, where the incumbent failed to sustain a high service quality position for an above-median number of months. We pair treatment and control markets using nearest-neighbor propensity score matching (without replacement) on market-level characteristics that co-vary with the balance levels held by customers in each market. Markets are matched on marketlevel characteristics from 2004 (see Table 3 for a complete list).
Our goal in conducting the propensity score matching is to pair treatment and control markets that are similar on as many observable dimensions as possible, excluding the relative service quality position of the incumbent. To improve the balance of our matched treatment and control markets, we trim the 15% of treatment observations for which the available control markets offer the poorest support, leaving us with 544 paired markets. This strategy significantly improves balance across the covariates (Unmatched Rsquared = 0.102, p < 0.01; Matched R-squared = 0.017, p = 0.998).
Notably, we excluded the competitor branch share variable from the matching procedure described above, because it is highly correlated with the incumbent's service position. Owing to the fact that the incumbent bank faces a higher number of rated institutions offering inferior service, markets in which the incumbent has a high service quality position tend to have higher levels of competitor branch share.
Although we control for competitor branch share in our earlier analyses, including it in the matching procedure would necessitate trimming a significant number of control markets to achieve reasonable balance, thereby diminishing the power of our analysis. Instead, we directly control for competitor branch share post-matching.
We test the proposition that the incumbent exhibits superior performance in markets where it sustains a high quality service position by using a random effects GLS panel regression to estimate the following model on the average balances of customers transacting in treatment and control markets from [2004] [2005] [2006] . Standard errors are clustered by market:
Where ! AB mt and ! BS mt represent the average deposit balance per customer and the branch share of competitors respectively, in market m during month t . TR m is an indicator variable used to distinguish treatment markets. If η 1 > 0 , then maintaining a high quality service position relative to market competitors leads to higher average balances.
In Table 8 , column (1), we show that over the period of analysis, average balances of customers were 9.71% higher in markets where the firm sustained an above median service position, which is a marginally significant difference (coefficient = 0.766, p = 0.083; two-tailed). In column (2) we control for competitor branch share as detailed in model (6), which strengthens the effect (coefficient = 0.927, p < 0.05; two-tailed). In column (3), we further refine our model by controlling for average service fees in the market (coefficient = 0.970, p < 0.05; two-tailed). These results suggest that sustaining a high quality service position relative to competitors in one's local market may lead to superior performance outcomes.
In columns (4-6), we replicate the analysis for the entire 2002-2006 time period using a continuous measure of service quality position, the count of the number of months the incumbent has held an abovemedian service quality position. In this analysis, we are able to leverage market and time-based fixed effects, which account for unobserved factors that are market-invariant across time, and time-invariant across markets. The results provide converging evidence. In the fully-specified model, each additional month with a high quality service position is associated with a $20.59 increase in average balances (coefficient=0.021, p < 0.01; two-tailed). Figure 2 , which presents average monthly deposit balances for customers in markets where the incumbent sustained an above-median service quality position, a fluctuating service quality position (sometimes above and sometimes below), or a below-median service quality position, offers converging evidence. Although these unadjusted means do not account for the underlying differences among markets, the pattern of results is visually consistent with the results of the econometric analyses, which do.
Discussion and conclusions
One of the key dimensions upon which a firm competes is the quality of service it chooses to deliver to its customers. In this paper, we explore the links between a firm's service quality and the defection of its customers in the wake of increased service quality competition. Aspects of these relationships have been modeled in the operations management literature, but empirical evidence regarding the conditions under which customers defect in response to service competition is lacking. Although our analysis does not reveal a significant average effect of increased service quality competition on customer defection, we show that competing firms trade-off price and service quality, and when the incumbent has sustained a high relative service quality position in the market prior to the entry event, its customers are disproportionately service sensitive and systematically attracted to competitors offering superior service quality. Conversely, when the firm fails to maintain a high service quality position within the market, its customers are more likely to defect in the wake of entry or expansion by inferior service quality (low price) competitors. We provide evidence that these results are driven by a sorting effect, whereby customers endeavor to select the firms within their local markets that best fit their preferences for price and service quality. In turn, when a competing firm enters a market offering a service/price bundle that better meets the needs of particular customers, those customers are more likely to defect. Moreover, though the incumbent's most profitable customers -those with the longest tenure, most product classes, and highest balances -are less likely to defect in general, we demonstrate that in markets where the incumbent holds a high relative service quality position, its most profitable customers are disproportionately attracted by the entry or expansion of superior service quality competitors.
Consistently, controlling for market-level demographic differences, we show that over the long-term, the incumbent retains customers with significantly higher balances in markets where it sustains a high relative service quality position over time.
These findings have important implications for operations management research and practice. First, our results highlight that there may be substantive differences among a firm's customers that can systematically influence their evaluations of the service it delivers. Since a firm's relative service quality position may vary across markets, the customer sorting dynamics at play within each market may lead it to attract customers whose service quality sensitivity differs meaningfully from one market to the next.
When a firm has a high relative service quality position within a market, it may attract customers who, relative to customers it serves elsewhere, have higher service standards, and in turn will be harder to please. A manager observing performance in such a market may falsely interpret low satisfaction scores as a sign of poor quality, which may instead be a sign of elevated customer expectations. Our results suggest that companies should take into consideration the service sensitivity of the customers attracted by a particular location, when evaluating its performance. More broadly, they may also suggest that the issue of customer compatibility with the operating system should be elevated to a strategic level when companies are deciding which markets to enter, and how to serve them. Fundamentally, the pattern of results we observe highlights a tradeoff for service organizations between standardization and customization. Standardization across markets lowers costs (Anderson et al. 1997) , reduces complexity (Erel 2009, Hannan and Prager 2004) , and ensures consistency for multi-market customers (Campbell et al. 2009 ). However, to the extent that customers attracted by the firm in different markets may have different service requirements, it may be worth considering the offsetting benefits of customization.
Second, our results suggest that firms that make the strategic decision not to compete on service quality may not need to be concerned about the entry or expansion of competitors offering superior service quality. In contrast with prior theory that posits that any adjacent entrant will increase defection, our results highlight an asymmetry, wherein price sensitive customers are disproportionately attracted to competitors offering poorer service quality for lower prices. In fact, depending on the pricing dynamics in the industry and market, increased service quality competition may counterintuitively make the low-price positioned incumbent relatively more attractive to price-sensitive customers, thereby reducing defection.
Third, our results highlight the risks of complacency for service-positioned firms. Our analysis suggests that the entry or expansion of competitors offering superior service quality can have sizable short-term implications -increasing defection in our analysis by an average of 9.6% in a single year over baseline defection rates. We further show that these short-term effects have important long-term performance consequences, resulting in substantial differences in account profitability between markets in which the firm maintains a high or low service position. Firms differentiating themselves on the basis of service quality must remain vigilant about the relative level of service quality they provide in order to defend against an erosion of the profitability of accounts they attract and retain.
Finally, the positive association we demonstrate between service sensitivity and customer value suggests that models assuming the two are independent will underestimate the importance of service quality, and prescribe suboptimally low service levels. Initiatives to optimize a firm's service level must weigh the long-term costs of losing a firm's most valuable customers against the costs of perpetuating a level of relative service quality that is sufficient to retain them.
